Abstract. In order to extend the application of ant colony algorithm (ACA), many scholars combined the ant colony algorithm with immune algorithm (IA) or other algorithms to solve the problem of slow convergence. To fully solve the too long search time, easily falling into local optimization, slow convergence and some other defects, the immune algorithm and artificial fish swarm algorithm (AFSA) combine with the ant colony algorithm, and the ant colony hybrid algorithm is proposed. Then by solving the traveling salesman problem (TSP), the new algorithm is simulated, and the results show that improving algorithm is effective and feasible.
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Introduction
The ant colony algorithm (ACA) was first proposed by Italy scholar Dorigo M. and others in 1991, a novel simulated evolutionary algorithm, ants search for a path through the secretion of pheromone scattered on its path. Then the ants randomly choose a road that didn't pass, release pheromone about the length of this path. But the amount of information released is inversely proportional to the length of the path, which likely to choose the path of a larger amount of information, it's a positive feedback mechanism. The best path is the amount of information that is getting bigger and bigger, the amount of information on the other path is gradually reduced, ants eventually find optimal path. By simulating ants' behavior such as foraging, assignment and building the graveyard, we put forward ACA. It's easy to combine with other algorithms, and it has a strong robustness and excellent distributed computer system, and it's easy to combine with other algorithms. This algorithm achieved good effect in the academic field, the problems such as function optimization, combination optimization, data mining, network routing, etc. ACA became a hot spot for many scholars to analyze the optimization algorithm, it has unique and widely ability to solve problems. Improved the algorithm itself, and combined with other algorithms, applied to many of the actual field of which.
Basic principles of ant colony algorithm
First, solving the TSP problem as an example, the specific implementation steps of the basic ACA are as follows. Giving n cities and two of the distance between the two cities, the requirements to determine a passed through each city only once in the shortest path. In order to simulate the behavior of real ants, we introduced the following notation; m is the number of ants. amount of information was on each side. Each ant k of that the first element was assigned to the city where it was located. indicate that the ant k was transferred from city i to city j probability time, using formula (1) . indicates that ant k allows to chose the city in the next step; α as information heuristic factor, indicates relative locus importance. It reflects that ants accumulated information in the movement to play the role for the ant movement; 6th International Conference on Machinery, Materials, Environment, Biotechnology and Computer (MMEBC 2016) β as expectation heuristic factor, indicates relative visibility importance, it reflects the importance degree of heuristic information when ants chose the path in the movement.
After n moments, ant k walked through all the cities, completed a cycle. Then updated the amount of information on each path by the formula (2).
Among, calculated by the formula (3), it represents the amount of information on the k ant in the path (i, j) in the loop. The calculation method is based on the calculation model, in the most commonly used Ant-Cycle model, using formula (4), Q represents the pheromone intensity, it affects the convergence rate of the algorithm to some extent. k L represents the total length of the path of the k ant in this cycle.
Combination of ant colony algorithm and immune algorithm.
The basic idea of the combination of ant colony algorithm and immune algorithm. Combing IA with ACA, used ACA to solve the problem as antigen, and the extraction of the vaccine to pheromone initialization, ACA produced antibodies to assign a value to a parameter, applied to the solution of specific problems, the obtained results as the current anti body fitness value by inoculation of vaccine IA, crossover, mutation, affinity selection, retained to adapt good antibody, eliminated adaptation of antibody, the iterative, got the antibody in finally, the parameter ACA combination was obtained for the specific problem. Algorithm by updating based on affinity, thus effectively prevents the 'premature' problem, led the search process to the global optimum. The initial value of pheromone was extracted by the extraction mechanism of vaccine, avoided the randomness of the initial solution. By using the vaccination mechanism, crossover and mutation to accelerate the convergence speed. ACA and IA is called immune ant colony algorithm (IAACA).
The basic steps of the immune ant colony algorithm. Immune ant colony algorithm flow chart is shown in Fig .1 .
Fig. 1 Immune algorithm flow chart

Combination of artificial fish swarm algorithm and immune ant colony algorithm
The basic idea of the hybrid algorithm (AFSA-IAACA) based on artificial fish swarm algorithm and ant colony immune algorithm. AFSA has the advantages of fast convergence speed, we will added to every iterative process of immune ant colony algorithm to accelerate the convergence speed of ant colony algorithm, and depending on the foraging behavior of AFSA to help improve IAACA to jump out of local optimum.
AFSA-IAACA for the TSP problem of a detailed improvement strategy and algorithm detailed steps: Step1 At the initial t=0, m ants were randomly placed in the n cities, each path initial pheromone concentration is
Step2 Ants calculated transfer probability by the formula (1), selected to project transition path. Then calculated the path congestion at that time ij q by the formula (5). If
that path is not too crowded, ants chose the path to transfer from position i to position j. Otherwise, the path was too crowded, the ant selected a path of transfer in the feasible neighborhood to randomly. Among them, ) (t δ is congestion threshold in t time, updated type by the formula (6). Among them, c is the threshold coefficient of variation. Step4 Repeated formula (1) and (2), until the m ants chose the same path or reach the specified maximum. The results show that the AFSA-IAACA algorithm proved its feasibility, effectiveness and convergence by application and simulation experiment in the TSP problem. The algorithm will AFSA added to each iterative process of IAACA, taking advantage of AFSA with fast convergence which accelerate the convergence speed of ACA and foraging behavior of AFSA could help improved the ability of ACA to jump out of local optimum. By doing this, we can reduce not only the number of invalid search, but also the algorithm into the local optimal solution, improve the ability and convergence speed of the algorithm.
Simulation Results and Analysis
Conclusions
ACA has some problems, such as premature convergence, slow convergence, the combination of ACA and IA is an effective method to solve these defects. Then combine the IAACA and AFSA to solve these defects that long search time and easily fall into local optimization, and to improve the ability to jump extreme, and significantly improve the accuracy of the algorithm. The simulation experiment was carried out by solving the TSP problem, and results show that the improved algorithm is effective and feasible.
